The paper studies the problem of utilization of oxidized ferruginous quartzites which are stored with overburden at the present time. The solution of the problem is restrained by absence of efficient technology for concentration and lumping of these ores. The results of studing and analyzing quartzite concentration methods have shown that floatation methods are the most efficient way of producing a high-quality iron-ore concentrate. The produced concentrate contained up to 67% of iron. When lumping concentrates of oxidized quartzites, the derived products, i.e. agglomerates and pellets, can significantly improve technical and economic parameters of blast-furnace smelting in terms of productivity and specific coke consumption. The use of oxidized ferruginous quartzites will reduce the man-caused impact on the environment, which is important for regions with a high concentration of industrial plants.
Introduction
In Russia more than 50% of iron ores and iron-ore concentrates derived from these ores are mined in unique fields of the Kursk Magnetic Anomaly (KMA): Michailovskoe, Stoylenskoe, Levedinskoe, Stoylo-Lebedinskoe. The concentration technology at large mining and concentrating plants developing these fields is oriented at processing magnetite ores using magnetic separation methods. Relatively rich hematite ores with the iron content up to 56% (up to 20% of the total volume) is used as a sinter burden but the most part of oxidized ores is stored together with overburden. The negative result of this practice is a low degree of grade (iron) recovery from the ore and a necessity to withdraw large black earth areas from agricultural use (for storing oxidized quartzites). Therefore, the use of oxidized ferruginous quartzites (OFQ) in metallurgical technology is an urgent problem and its solution will promote the development of mining and concentrating industry. Thus, the extraction volume of oxidized quartzites in the Michaylovskoe field is more than 50 m tons per year with the average iron content of 38…42 % (magnetic iron is less than 16%). Their involvement in production is a long-range problem aimed at increasing efficiency of raw material processing [1, [4] [5] [6] [7] [8] . Its solution is restrained by absence of efficient technologies for concentration and lumping of the materials of this kind, which has determined the selected objective of the paper [1] [2] [3] [4] [5] . The objective of the paper is an attempt to describe the main ways for solving the problem in question on the basis of earlier [2, 3, 5] and new studies as well as to direct the way for further development of this scientific and technical area.
Characteristics of Oxidized Quartzites
The concentration processes of oxidized ferruginous quartzites were studied using various combinations of high-intensity magnetic separation and floatation (reverse cationic floatation with the use of column floatation machines). In the course of the works it has been determined that development of the flotation concentration technology is the most promising direction. Non-metallic minerals are represented by quartz, carbonate; rarely glass can be found. Carbonates were found both in fusion with hematite and free with thin quartz inclusions. In terms of composition, they are nonhomogeneous: from ferro-magnesian to purer ferruginous. Glass was found at the interface of hematite and carbonate and it is prevalent in the form of shards. The chemical analysis of the hematite concentrate given in Table 1 shows that its composition is characterized by higher Fe (by 0.6…1.9%) and lower SiO 2 (by 3.68…5.33%) as compared to the magnetite concentrate (unoxidized quartzites).
Lumping and Blast Furnace Smelting of Oxidized Quartzite Concentrates

Sintering of the Oxidized Ferruginous Quartzite Concentrate
Is characterized by a higher humidity of the burden as well as by higher fuel consumption; the latter is related to the absence of autothermal heat supply from magnetite oxidation [2] . Therefore, in order to produce agglomerate as strong as the agglomerate received with the use of the magnetite concentrate, it is necessary to increase the solid fuel consumption by 10% (relat. 
Use of the OFQ concentrate for pelletizing
When studying the pelletizing process of the oxidized ferruginous quartzite concen- The analysis of metallurgical properties of the pellets for blast-furnace production (Table 2) shows that the hematite concentrate pellets have a high quality. Thus, in terms of the LTD index the OFQ pellets are characterized by low breaking during reduction and, consequently, their use in the blast furnace will provide a high gas permeability of the burden column in the upper levels of the shaft. The OFQ pellets are also characterized by a higher softening start temperature and small softening/melting range, which intensifies blast-furnace smelting. 
Conclusions and Directions for Further Research
1. Oxidized quartzites of the Michailovskoe field can be efficiently concentrated by flotation methods. The resulting high-quality iron-ore concentrate contains up to 67% of iron with SiO 2 less than 3%. The fraction prevailing in the concentrate is 0.045 mm, more than 95%.
2. When using the oxidized quartzite concentrate (instead of the magnetite concentrate) in the sintering process, it is necessary to consider a higher burden humidity, lower productivity of sintering machines and higher consumption of solid fuel for sintering. At the same time, the OFQ concentrate agglomerate has a higher quality due to a higher mass fraction of iron in the sinter and it also has high values of reductibility and strength during reduction. Replacement of the magnetite quartzite agglomerate with the oxidized quartzite agglomerate makes it possible to reduce the coke consumption by 4.8-10 kg/t and increase the iron output up to 4%. • Increasing efficiency of oxidized quartzite concentration by floatation;
• Selection of the optimum conditions for metallurgical processing of oxidized quartzites in the following cycles: sintering -blast-furnace smelting, pellet firing -blast-furnace smelting, pelletization -production of metallized products;
• Development of technical solutions for application of oxidized quartzite concentrates in existing technologies of iron-ore materials application.
The solution of these problems will increase application of useful components received from the mineral resources and reduce the man-caused impact on the environment, which is especially important for Russian regions with a high concentration of industrial plants.
